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. Abstract:Feedinghehaviorof juvenilesof theplanktonicshrimpLllciferlaxoni
Borradaile was studiedin the laboratoryunderlight and dark conditions.
Newly-hatchednaupliiandmetanaupliiofArtemiawereusedaspreyorganisms.
ThefccdingrateofL. faxoniwasdependentonpreysizeandpreydensity,hutwas
notobviouslyaffectedbylightor darkconditions.Thecaptureof thepreytended
to increasewithlongerexposuretimeto prey.Themaximumingestionratewas
17.28and13.40nauplii.Lfa.r:onr.d-I, in the lightandin thedarkconditions,
respectivcly.
. Resumo:O comportamentoalimentarde espécimensjovensde Lllciferfaxoni
Borradaile, em laboratório,soh condiçõesde luz e escuro,foi estudado
utilizando-secomoalimentonáupliosrecém-eclodidosemetanáupliosdeArtemia.
Nesteestudoa taxadealimentaçãodeL. faxonifoi influenciadapelotamanhoe
concentraçãodapresa,bemcomopelotempodecontatocomamesma.A atividade
alimentardeL. faxonifoimaioremcondiçõesdeluz,quandocomparadocomas
condiçõesdeescuro.f taxamáximade ingestãocalculadafoi de 17,28e 13,40
náuplios.L.faxonr .d- paraascondiçõesdeluzeescuro,respectivamente.
. Descriptors:Feedinghehavior,Predationrate,Marinecamivory,Lllciferfaxoni,
Zooplankton.
. Descritores:Comportamentoalimentar,Taxade predação,Camivoria,Lllcifer
faxoni,Zooplânctonmarinho.
Introduction
Thefeedingmechanismsareworthstudyinginorderto
answerhasicquestionsabouthowevolutionhasshaped
feedingbehaviorand how this behaviorwill affect
communitystructureandfunetion(Bâmstedt,19RR).
Carnivorousfeedingof zooplanktonmayplay an
importantrole in the regulationof prey populations
(Hopkinsetai., 1993),andconsequent1yin determining
communitystructure.Feedingbehaviorandenergeticsof
carnivorousfeedingof zooplanktonspecieshavebeen
studied(Lampitt& Gamble,1982;Yen,1983;Reeveetai.,
1989;Oresland& Ward,1993).
The planktonicshrimpLllciferfaxoniBorradaileis
regardedasanimportantcomponentof thecarnivorous
Contr.no. 793do'nst.oceanogr.daUsp.
zooplanktoni tropicalandsubtropicalneriticwatersinthe
Atlantic.It isabundantandwide1ydistributedintheneritie
waters along the easterncoastsof North America
(Hopkins,1966;Bowman& McCain,1967;Omori,1977)
and South America (López, 1966;Harper, 1968;
Jimenez-Alvarez,1976).In Braziliancoastit isdistributed
fromParáStateto LagoadosPatos(Barth,1963).This
specieshavebeenfoundabundant1yin Ubatuba,São
SebastiãoandCananéiaregions(SãoPauloState).In these
localities,its role in trophodynamicpathwaysmustbe
important(Vega-Pérez,1993;1996),sinceitconstitutesone
of themostimportantfood itemsfoundin thestomach
contentsoffishes(Gasalla,1995;Wakabaraetai.,1996).
In general,studiesonthisspecieshavebeenconcerned
mainlywith other aspectsof its ecologythanfeeding
bchavior(Woodmansee,1966a,b;Harper,1968;Omori,
1977).Informationrelatedtoitsfccdingbehaviorislimited
toLecetaI.(1992).
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This studywas conductedto contribute to our
undcrstandingof thefcedinghchaviorof L. faxoniunder
laboratoryconditions.Thegoalis todeterminepredation
rateatdifferentfoodconcentrationsu ingtwosizesofprey
underdifferentlightcondition.
Materialandmethods
Zooplanktonsamplesandseawaterwerecollectedon
September20-23,1994offUbatubaregion,SãoPauloState,
Brazil(Fig.1).Obliquehaulsweremadeusinga 50511m
meshringnetof 1mdiameter,whichwastowedbetween
thesurfaceand12mdepthfor5minatshipvelocityofca.
1.0 - 1.5 knots.Sampleswere transferedinto plastic
containersandtransportedimmediatelytothelaboratory.
JuvenilefemalespecimensofL. faxoni (meanof total
length=3.84:t 0.99mm;meanwet-weight=239.19:t
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111.90l'g)weresortedwithpipetteandplacedindividually
in smallglassbowls(diameter9 em anddepth7 em),
containingapproximately100ml filteredseawaterwith
salinity34.00.Ali specimensweremaintainedat room
temperatureof 21.5-27.0°Cin starvedconditionfor 6h
beforetheexperimentsbegun.
Threeaspectsof feedingbehaviorof L. faxoniwere
studied:(1) influenceof preyconcentration;(2)effectof
preysize;(3)influenceof lightanddarkconditions.
In thefeedingexperimentsnewly-hatchedAnemia
nauplii(meanlength=0.46:t 0.036mm;meanwet-weight
= 14#g) and metanaupIü(meanlength =0.62 :t 0.042
mm;meanwet-weight,=17.3#g)wereusedasthepreyat
fourdifferentconcentrations:10,20,40and80individuais
perbowl.Theseexperimentswereconductedfor6hunder
lightanddarkconditions.
23°30'5
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Fig.1.MapshowingthelocationofthesamplingstationinUbatubaregion,SãoPaulo-Brazil.
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Additionalexperimentsweremadeto determinethe
effectof longerexposuretime(9h and12h) ofL. faxoni
fed with 20 newly-hatchednauplii prey. Ouring the
experimentnomoltofL. faxoniwasobserved.
At theendof eachexperiment,specimensofL. faxoni
werecarefullyremovedfromthebowl,andthenumberof
preyremainingineachbowlwerecounted.Whentheprey
waspartiallyconsumed,Le. abouthalf of body,it was
registeredas 0.5individual.L. faxoni specimenswere
frozenaftertheexperimentsto avoidalterationsin the
length and weight, since the meansurementswere
processedin theperiodof48h.
ThereIationshipbetweenthelengthofpre-bucalsomite
andtotallengthofL. faxoniwasobservedbyLópes(1966).
Pre-bucalsomitewas measured,from the tip to the
posterioredge,underastereomicroscopeWildM5usinga
micrometerscale.Measurementsofwet-weightweremade
withelectronicmicrobalance(SauterCo.Ltd.,Modcl081)
byplacingaknownnumberof individuaIsonaalumnium
foil.
FromlengthandweightdataofL. faxoni,thefoIlowing
regressionequationwasobtained:
W =308.653L2.489(r =0.883),
whereW andL are theweight(p.g)and length(mm),
respectivcly.Thisequationwasusedtocalculatetheweight
ofasingleL. faxoni.
Ivlev'sequationmodifiedbyParsonsetai. (1969)was
fittedto themeanvaluesof ingestionratesobtainedfrom
theexperimentsoexpressthefunctionalresponseof the
L fi
. . f I" L fi ..1d.1 d. axonz 10 terms o naup 11 . axom. , an /1g
I" L f ..1d.1naup11.. axom. :
I =Imax(1-e-d(PO-p»),
whereI is the ingestionrate; Imaxis the theoretical
maximumrateof ingestion;d istheconstant;p istheprey
density,andpois thethresholdpreydensitybclowwhich
nofeedingtakespiare.
For alI statisticalcomparisons,one-wayanalysisof
variance(ANOVA) andTukeymultiplecomparisontest
wereapplicd(Sokal& Rohlf,1981).
ResuIts
In laboratoryconditions,L. faxoni generaIlyatetheir
preywhole,althoughsometimespartialconsumptionhas
beenobserved.
Throughoutheseriesof experiments,a largenumber
of L. faxoni (82.09%) was observed preying on
newly-hatchedArtemianaupliiandmetanauplii,whereas
17.91%oftheL.faxonihadnotingestedprey.
The meanvaluesof individualingestionratesvaried
withthepreysize,preydensityandlight/darkconditions
(Table 1). The numberof prey ingestedin the 6h
experimentswasvariable.Nearly70.92%of L. faxoni
consumed1-5preyitems,9.91%captured6-11preyand
only0.70%ingested13nauplii(Fig.2).Higherpercentage
ofcapturewasverifiedin lightconditions(Fig.3).
Table1.Means(:!:SE)of ingestionrates(expressperday)of L. faxonipreyinguponArtemia
newly-hatchednaupliiandmetanauplii.
LIGHT DARK
PREY DENSITY N MEAN N MEAN
Newly hatchednauplii
10 8 1.5 (0.420) 9 1.11 (0.587)
20 10 3.15 (0.487) 9 1.87 (0.407)
40 10 2.55 (0.449) 10 2.9 (0.737)
80 10 3 (0.882) 9 2.39 (0.623)
Metanaupli i
10 5 1.9 (0.675) 5 3.8 (0.581>
20 10 3.5 (0.819) 10 1.6 (0.452)
40 7 5.42 (1.822) 9 2.89 (0.827)
80 10 4.5 (1.325) 9 3.78 (0.923)
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Luciferfaxonishowedpreferencetowardsingesting
largerprey(metanauplii)thansmallone (nauplii).The
one-wayANOVA analysisappliedto the ingestionrate
provedsignificantdifferences.However,the Tukey
multiplecompansontestdid not provethis difference
statisticallyexceptfor thecasewhenpreydensitywas10
nauplii.100mr1.
Interactioneffecton preyandpredatorwasevident.
Mean ingestionratesof L faxoni increasedwith prey
densities.The rateson nauplii and metanaupliiprey
approachedasymptoticvaluesin both light and dark
conditions,asshownin Figure4.The calculatedrateof
maximumingestionwas 17.28and 13.40naupliiL
faxonr1.d-1for lightanddarkexperiments,respectively.
Thesevalueswereequivalento 252.56Jlg wet-weight
naup1iiLfaxonr1.d-1inthelightand175.24Jlg wetweight
naupliiL faxonr1.d-1in thedark.
o
o 1 2 3 4 5 6 7 8 9 10 1112 13
Ingestionrate (No.Arterna.day-1)
Fig. 2. Frequency(%) and ingestionrate(No.
Artemia.day-1)ofL faxoni.
Fig.3.lngestionrate(expressperday)ofLfaxoni preyinguponArtemianauplii(A,B)and
métanauplii(C,D),inlightanddarkconditions.
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I :17.292[1_e-o.o713(P-o.2338)]
( r=0.951)
I :13.388( 1_e-o.o862(P+O.1715)]
( r=0.991)
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Fig. 4. IngestionrateofL faxoni ondifferentpreydensity(lvIev'sfunction),inlight(o)and
dark(8) conditions.
Theotherexperimentsmadetodeterminetheeffectof
longerexposuretime(9h and12h), utilizing20Artemia
nauplii,showedthatthecapturetendedto increasewith
longerexposuretimeto prey(Fig. 5). Tukeymultiple
comparisontestshowedthedifferencesin the6h and9h
experimentsunder light conditionswere statistically
significant.For theothertrials,thedifferenceswerenot
statisticallysignificant.
Inallexperimentshemeaningestionratewashigherin
thelightconditions,althoughtheywerenot statistica1ly
significant(p < 0.05).
Discussion
In laboratoryconditions,L faxonigenerallyatetheir
preywhole,butthepartialconsumptionwasalsoobserved.
These feedingbehaviorhas been reported in other
crustaceanssuchastheprawnCrangoncrangon(Gibsonet
ai.,1995).
The numberof prey ingestedby L. faxoni in the
laboratorywasbigh1yvariablerangingfromOto13Artemia
nauplü.Nearly17.9%didnotfeed.Thereasonforthislarge
variationcouldbeduetothephysiologicalstateofL.faxoni
sincefeedingcanvarydue to stressof collectionand
acclimationperiod(Chow-Fraser,1986).
Preysizeis oneof thesevera!factorsaffectingprey
encounterrateandthepredatorabilityandwillingnessto
captureandingestprey(Oresland& Ward,1993).In this
study,L. faxoni preyed more efficient1yon Artemia
metanaupliithanonnewly-hatchednauplii.Thedifficulty
in capturingthenauplümaybeduetotheinabilityof tbis
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Fig.5.Meaningestionrate(expressperday) ofL.faxoni,with relationof exposure
timeto newly-hatchedArtemia nauplii, in light(o)and dark( 8 ) conditions.
speciestomanipuIatesmallerprey,asreportedfor other
prawns(Wassenberg& Rill, 1993;Gibson,1995).Another
possible explanationfor this result is thatArtemia
metanaupliiareabletoswimmoreactivelythannaupliiand
then,theywouIdbedetectableatagreaterange.This is
probablybecauseofthedisturbancescausedbythebeating
of theswimmingappendagesor bytheprey'spresencein
the swimmingcurrentof the predator(Landry,1978;
Ohman,1988).
Anotherfactorwhichaffectstheingestionrateis the
abundanceoffood(Valiela,1984).Inthisstudy,higherprey
densitiesresulted in higher ingestionrate, but the
relationshipcurvewasasymtoptic.Leeetai.(1992)showed
that the ingestionrate of adult femalesof L foxoni
increasedwith increasingfood density,and it did not
appearto saturateat higherfood concentration(100
nauplii.r1)inthelaboratorycondition.
The ingestionrate was slightlyhigherin the ligbt
conditionsthandark condition,it wasnot significantly
different,however,betweenligbtanddarkexperiments,
indicatingthatperceptionsofpreymayoccurwithoutvisual
cues.Besidesvisualperception,thedetectionofprey for
theL foxoniwouldbe a chemo-or mechanoreception
processoAlthoughat presentlittle is knownaboutthe
relativeimportanceof chemo-andmechanoreceptioni
predatorecognition.
In thisstudylongerexposuretimeof predatorto the
preytendedtoincreasethenumberof Artemiacaptured
by L foxoni.Theseresultsconfirmthat food will be
successfullycapturedwhenthefeederisexposedlongerto
thepresenceof itsfood(Andrews,1983).
The informationobtainedin thisstudyconfirmsthat
furtherfieldandlaboratorystudieson feedingrateof L
faxoni arerequiredforbetterunderstandingthepotential
contributionof this speciesto the marinesecondary
productioninthestudiedregion.
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